With the specified assumptions, a simulated spectrum can be generated and fitted to observed data by varying parameters that measure the relative importance o f different processes. A threshold gain value is used to define the laser intensity o f the simulated lines in the first approximation. Additional information on observed spectra may be used to reject mechanisms and to simplify the analysis, as will be shown for the case o f A doubling in the second positive system o f N 2.
IN T R O D U C T IO N : O U T L IN E OF THE M ETH
Later work at our laboratory9 clearly showed the difference between the 0 0 u.v. laser band spectra obtained in axial and in transversed discharges (see Fig. 6 ), indicating that in the latter only 242 statistical weights o f the rotational level, and ijr is the optical transition probability for a given rotational transition when the A state is in H und's case b.
The relation between laser intensity and calculated gain was obtained by neglecting spontaneous emission. A bove the threshold, the intensity is proportional to the gain, i.e., 7oc(G GT).13 Thus, the intensity can be written as 
C O N C L U SIO N S
Our analysis shows that it is possible to establish quantitatively excitation mechanisms that lead to population inversion in som e transitions by using a simple theoretical m odel that reproduces the spectral intensity distribution. This method is particularly useful for diatomic molecules, for which the large number o f rotational lines provides a good deal o f inform ation for an accurate fitting o f the spectra. The procedure proved to be extremely sensitive to variations o f the fitting parameters. Small deviations from optimal values distort the simulated intensity distribution in such a way that it is im possible to reproduce the observed spectra. The assumptions made about populations o f the involved levels on excitation simplify gain theoretical calculations and proved to be a useful approximation for diatomic molecules. 
